Nitric oxide stimulates the activity of a 72-kDa neutral matrix metalloproteinase in cultured rat mesangial cells.
We recently demonstrated that stimulation of inducible nitric oxide synthase (iNOS) activity reduced the accumulation of collagen and fibronectin in cultured rat mesangial cells. Therefore, we examined whether nitric oxide (NO) influenced the activity of a 72 kDa neutral matrix metalloproteinase by these cells in vitro. Enzyme activity was assessed in a biotin-avidin ELISA and by zymography. Exposure of mesangial cells to the cytokines, interferon (IFN)-gamma and lipopolysaccharide (LPS), increased gelatinolytic activity by 325 +/- 60% (P < 0.025). Co-incubation with 20 mM L-arginine caused a further increase in matrix metalloproteinase levels. Addition of L-NAME, an inhibitor of iNOS, reversed the IFN-gamma/LPS-induced rise in gelatinolytic activity. Incubation with the exogenous NO donor, S-nitroso-N-acetyl-D,L-penicillamine (SNAP), resulted in a dose dependent increase in metalloproteinase activity (P < 0.01). The NO-induced changes in metalloproteinase activity were also demonstrable by zymography. These data indicate that NO modulates the activity of a 72 kDa neutral matrix metalloproteinase and suggest that altered NO production may contribute to the development of glomerulosclerosis and tubulointerstitial fibrosis in chronic renal disease states.